Abstract Studies have documented high levels of alcohol use and sexual risk among young mothers. We examined parenting satisfaction and self-efficacy in relation to alcohol use problems and sexual risk among 346 young African American women enrolled in an HIV prevention trial, 41 % (n = 141) of whom were mothers. Among mothers, greater parenting satisfaction was associated with a reduced likelihood of problematic alcohol use, having multiple sex partners, and testing positive for Trichomonas vaginalis. Relative to non-parenting women, mothers reported lower condom use. Compared to non-parenting women, mothers with the highest parenting satisfaction reported fewer alcohol use problems; mothers with the lowest parenting satisfaction reported lower condom use and were more likely to have multiple partners and test positive for T. vaginalis. Parenting self-efficacy was not associated with the outcomes examined. Future research investigating relationships between parenting satisfaction, alcohol use and sexual risk may be useful for improving multiple maternal health outcomes.
Introduction
Young African American women have high rates of pregnancy and are at disproportionate risk for sexually transmitted infections (STIs), including HIV [1] [2] [3] . Although teen pregnancies are declining in the United States (U.S.), African Americans continue to have the highest pregnancy rate of all young women 15-19 years of age [3] . Nationally, rates of Chlamydia and gonorrhea are highest among African American female adolescents aged 15-24 years [1] . In 2013, the rate of new HIV infections among African American women was approximately 20 times that of white women and 5 times that of Hispanic/Latino women [4] . HIV is a leading cause of death for African American women 20-24 years [5] . Alcohol use is strongly related to sexual risk behavior and STI acquisition among young African American women [6, 7] . Young African American mothers may represent a particularly vulnerable sub-population.
Although there have been relatively few, multiple studies have documented increased alcohol use and sexual risk among young mothers [8, 9] . A recent systematic review identified 11 articles published since 1989 which examined alcohol use among postpartum adolescent mothers and concluded that alcohol use is more prevalent among adolescent mothers relative to the general population of adolescent females [8] . Although most, but not all, young women abstain from alcohol during pregnancy, evidence shows that resumption of use steadily increases during the first 12 months postpartum [10, 11] . Postpartum alcohol use is significantly associated with greater perceived stress and often serves as a coping strategy among young mothers [10, 12] . As young mothers transition to adulthood, alcohol use remains prevalent and relatively stable as compared to women in the general population [8] . National data show that women giving birth before age 23 years binge drink more frequently over the long-term, well into adulthood, than women giving birth at age 23 or after [13] . Studies suggest that young African American mothers and older adolescent mothers may be more likely to be substance users [14] , and mothers giving birth in late adolescence may be higher quantity alcohol users [15] . Importantly, alcohol and substance abuse by parents of young children is associated with impaired parenting capacity, child abuse and neglect [16] . High HIV/STI risk has also been reported among young mothers, including low levels of condom use [9] . Studies have shown that 14-39 % of teen mothers acquire an STI within 6-10 months of delivery [9] .
Stress is related to both alcohol use and sexual risk among young African American women [17] [18] [19] [20] . The transition to parenthood can be stressful, regardless of age. The transition to parenting may be particularly stressful for young mothers during the developmental periods of adolescence and emerging adulthood [21, 22] . The stress proliferation framework posits that early parenting is a primary stressor that generates, or proliferates, secondary stressors that eventually decrease health [23] . Previous research shows that the strains of parenting increase emotional distress [21] . Such strains may be exacerbated among young mothers [21, 22] . In addition, parenting at a young age often engenders secondary stressors, such as reduced educational attainment, poverty and relationship dissolution [13, 22] . Early parenting may, thus, increase exposure to stress throughout the life course and yield lasting impacts on health [24] .
Decades of research suggest that the impact of stressors on health and well-being are buffered by high self-esteem and mastery, which foster active problem solving attempts [25] . Lazarus and Folkman's Transactional Model of Stress and Coping would posit that overall adjustment and wellbeing are dependent on individuals' appraisals of their coping resources and employment of effective coping strategies [26] . As depicted in our conceptual framework ( Fig. 1) , young mothers' level of parenting self-esteem, also termed parenting sense of competence, which includes the distinct but complementary domains of parenting selfefficacy and satisfaction [27] , may influence engagement in negative coping behaviors, including alcohol use and sexual risk behavior, leading to STIs.
Greater parenting self-efficacy, which reflects competence, problem-solving ability, and capability in the parenting role [27] , and parenting satisfaction, which reflects parenting frustration, anxiety, and motivation [27] , are associated with lower levels of perceived parenting stress [28, 29] as well as a more easy-going, low-conflict parenting style [30] . It is unknown, however, whether parenting satisfaction and self-efficacy are related to alcohol use or HIV/ STI risk among young mothers. The primary objective of this study was to examine associations between parenting satisfaction and parenting self-efficacy and alcohol use problems, sexual risk behavior, and STIs exclusively among young African American mothers. We hypothesized that greater parenting satisfaction and self-efficacy would be associated with lower levels of alcohol use problems and HIV/STI risk.
Given the limited number of studies comparing alcohol use problems and sexual risk among young mothers as compared to similarly-aged non-parenting young women and none conducted exclusively among young African American women, a secondary objective was to compare alcohol use problems and HIV/STI risk among mothers and non-parenting women in our study. In addition, we compared alcohol use problems and HIV/STI risk outcomes among mothers with the highest and lowest levels of parenting satisfaction and self-efficacy relative to non-parenting women in order to further explore relationships between parenting cognitions and the outcomes of interest. All analyses comparing young mothers and non-parenting young women were exploratory.
Methods Participants
From January, 2012, to February, 2014, women were recruited from community venues in Atlanta, GA, to participate in a trial of a behavioral intervention designed to 
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Sexual risk behavior prevent HIV/STIs among young African American women who use alcohol. Potential participants were approached by a female African American recruiter who assessed study eligibility. Eligibility criteria included being aged 18-24 years, having at least one episode vaginal sex without a condom in the past 90 days, and alcohol use on 3 or more occasions within the last 90 days. Individuals who were married or pregnant were excluded from participating. Recruitment also included respondent-driven sampling. Eligible participants who agreed to participate were invited to complete baseline study activities at a local university. At the baseline visit, young women completed informed consent procedures and baseline assessments and were randomized to trial conditions. Written informed consent was obtained from all participants. Of eligible young women, 96 % (N = 560) enrolled and were randomized to study conditions. Participants were compensated $50 for travel and childcare to complete the baseline assessment and attend the baseline intervention session. The Emory University Institutional Review Board approved all study protocols. A total of 350 participants completed baseline measures about motherhood and parenting, added to the baseline survey after data collection began. 1 All participants who reported giving birth and reported living with their child(ren) at least ''some of the time'' were categorized as mothers. Only 4 participants who reported giving birth reported living with their child less than ''some of the time'' (i.e., ''never''). These 4 participants also reported not seeing their child in the past month, and were excluded from analysis since their parenting history could not be determined. All other participants were considered ''non-parenting.'' Therefore, the analytic sample for this study included 346 participants.
Procedures
The main study was a comparative treatment efficacy trial designed to test the efficacy of a behavioral intervention (N-LITEN) to reduce incident laboratory-confirmed STIs and enhance the proportion of condom-protected vaginal sex acts over 12-months among young African American women who use alcohol. Participants were randomly assigned to one of three trial conditions using a 1:1:1 allocation ratio: (1) the N-LITEN condition, a combination behavioral intervention that augments Horizons, a behavioral intervention shown to be efficacious in reducing sexual risk behavior and preventing STI acquisition among young African American women [31] , with a group-based, alcohol-specific, HIV risk-reduction group motivational enhancement therapy (GMET), (2) a time-equivalent condition comprised of Horizons condition and a placebo attention general health promotion session, or (3) an enhanced standard-of-care (SOC) condition. Data collection occurred at baseline and 3-, 6-, 9-and 12-months postintervention and consisted of an audio computer-assisted self-interview (ACASI) and a self-collected vaginal swab to assess for STIs. The current analysis is limited to data collected at the baseline assessment.
The baseline ACASI assessed sociodemographics, sexual history, alcohol use and psychosocial constructs associated with sexual risk behavior. After completing the ACASI, participants provided a self-collected vaginal swab specimen. The vaginal swab specimen was assayed for Chlamydia and gonorrhea using the BDProbeTec ET Chlamydia trachomatis and Neisseria gonorrhoeae Amplified DNA Assays (Becton-Dickinson and Company, Sparks, MD) [32] and Trichomonas vaginalis using a non-commercial real-time polymerase chain reaction assay with high sensitivity and specificity [33] . Participants with a positive STI test result received directly-observed single-dose treatment and risk-reduction counseling per Centers for Disease Control and Prevention recommendations and were encouraged to refer their sex partners for treatment. The County Health Department was notified of reportable STIs.
Measures
Key Variables of Interest
Parenting Satisfaction Parenting satisfaction was measured with nine items adapted from the parenting satisfaction subscale of the Parenting Sense of Competence Scale [27] . The wording was modified to make enhance readability of the items and to focus the questions on motherhood. A sample item was, ''It's frustrating to be a mother at your child's current age.'' Response options ranged from 1 = Strongly disagree to 6 = Strongly agree. This particular item was reverse coded. Higher scores indicate greater parenting satisfaction. Possible scores ranged from 9 to 54. Reliability of the satisfaction subscale ranges from 0.68 to 0.75 [22, 34] . In this sample, scores ranged from 26 to 54, and reliability was 0.69. Mothers were categorized into tertiles based on their parenting satisfaction scores. Mothers with scores less than 43 were considered to have the lowest level of parenting satisfaction. Mothers with scores greater than 48 were considered to have the highest level of parenting satisfaction.
Parenting Self-Efficacy Parenting self-efficacy was measured with seven items adapted from the parenting selfefficacy subscale of the Parenting Sense of Competence Scale [27] . The wording was modified to enhance readability of the items and to focus the questions on motherhood. A sample item was, ''The problems of having a child are easy to solve.'' Response options ranged from 1 = Strongly disagree to 6 = Strongly agree. Higher scores indicate greater parenting self-efficacy. Possible scores ranged from 7 to 48. Reliability of the satisfaction subscale ranges from 0.60 to 0.82 [22, 34] . In this sample, scores ranged from 7 to 42, and reliability was 0.82. Mothers were categorized into tertiles based on their parenting self-efficacy scores. Mothers with scores less than 35 were considered to have the lowest level of parenting selfefficacy. Mothers with scores greater than 38 were considered to have the highest level of parenting self-efficacy.
Outcomes Alcohol Use Disorders Identification Test (AUDIT)
AUDIT is a brief screening tool developed by the World Health Organization to identify hazardous and harmful patterns of alcohol consumption [35] . The 10-item scale assesses alcohol intake, alcohol dependence, and alcoholrelated problems. Scores range from 0 to 40 with higher scores indicating a greater likelihood of hazardous and harmful drinking, severity of alcohol problems and possible dependence and need for more intensive treatment.
Problem Drinking Total AUDIT scores of eight or more are recommended as indicators of problem drinking, including hazardous and harmful alcohol use and alcohol dependence symptoms [35] . Problem drinking was defined as AUDIT score of eight or more (yes/no).
Multiple Vaginal Sex Partners Participants were asked, ''In the past 3 months, how many guys have you had vaginal sex with?'' Participants who reported more than one male sex partner were categorized as having multiple vaginal sex partners.
Proportion Condom Use Proportion condom use was calculated by dividing the number of times condoms were used during vaginal sex in the past 3 months by the total number of vaginal sex acts in the past 3 months.
STIs Participants who tested positive for Chlamydia and/ or gonorrhea were defined as being infected with a ''bacterial STI''. Participants who tested positive for T. vaginalis were defined as having trichomoniasis.
Participant Characteristics
Overall Stress Participants rated their overall level of stress from 1 = No stress to 5 = Extreme stress.
Age Participants were instructed, ''Please type in your age (years).'' Graduated High School High school graduation was defined as graduating high school, obtaining a GED or attending college (yes/no).
Paid Job Participants were asked, ''Do you have a job for which you are paid?'' (yes/no).
Family Aid Index
Family aid index was measured with four items. Participants reported whether anyone in their household received the following services during the past year: (a) welfare, (b) food stamps, (c) Women, Infants and Children (WIC) and (d) Sect. 8 housing subsidies (yes/no). The number of ''yes'' responses was summed to create a total family aid index score (0-4).
Data Analysis
First, we used summary statistics to describe pregnancy and parenting characteristics of the sample and sociodemographic characteristics. We used the Pearson correlation coefficient to assess bivariate associations between parenting satisfaction and parenting self-efficacy. Next, we used linear regression models to examine associations between stress and mothers' parenting satisfaction and parenting self-efficacy scores. Next, we used logistic and linear regression models to examine associations between parenting satisfaction and parenting self-efficacy and the outcomes of interest among young mothers.
To address our secondary study objectives, we used ANOVA and chi-square statistics to describe and compare the outcomes of interest among mothers and non-parenting women. We then used ANOVA to compare levels of overall stress by parenting status. Finally, we used linear and logistic models to compare alcohol use problems and HIV/STI risk outcomes among non-parenting women relative to mothers categorized as having the highest and lowest levels of parenting satisfaction and parenting selfefficacy. This Extreme Groups Approach was selected given the lack of previous research and exploratory nature of these analyses [36] . The goal of comparing outcomes among non-parenting women and mothers categorized as having the highest and lowest levels of each of the key independent variables was to determine: (a) if associations exist and (b) the direction of associations [36] .
Results
Of 346 participants included in the analytic sample, 40.8 % (n = 141) were categorized as mothers. Of the 205 nonparenting women, 20.0 % (n = 41) reported a history of pregnancy. Among mothers, 57.4 % (n = 81) reported giving birth to only 1 child (range: 1-7). Nearly half of mothers (46.4 %, n = 64) reported their only or youngest child to be less than 18 months of age (range: \1-117 months). The vast majority (90.8 %, n = 128), reported living with their child(ren) ''all or most of the time.'' Table 1 shows sociodemographic characteristics and the outcomes of interest among mothers. Almost half of mothers' AUDIT scores indicated problem drinking. Approximately half of mothers reported multiple sex partners in the past 3 months, and mean proportion condom use was low (0.26). Approximately one-fifth of mothers tested positive for a bacterial STI, and one-quarter tested positive for T. vaginalis.
The Pearson correlation coefficient for the association between parenting satisfaction and parenting self-efficacy was 0.36. Linear regression models indicated each unit increase in parenting satisfaction score among mothers was associated with significantly reduced levels of overall stress (coefficient: -0.07, p \0.001). Parenting self-efficacy was not significantly associated with overall stress (coefficient: 0.004, p = 0.776). Table 2 presents associations between parenting satisfaction and parenting self-efficacy and the outcomes of interest among young mothers. Each unit increase in parenting satisfaction score was associated with a significantly lower AUDIT score and reduced likelihood of problem drinking. In addition, greater parenting satisfaction was associated with a significantly reduced likelihood of having multiple sex partners and reduced likelihood of being infected with T. vaginalis. Parenting satisfaction was not associated with proportion condom use or testing positive for a bacterial STI. Parenting self-efficacy was not significantly associated with any of the outcomes of interest.
Mean overall level of stress was significantly higher among mothers relative to non-parenting women (2.6 vs. 2.4, p = 0.038). Table 1 shows sociodemiographic, alcohol use and sexual risk comparisons between mothers and non-parenting women. Mean age was higher among mothers relative to non-parenting women. Similar proportions of mothers and non-parenting women reported graduating from high school and having a paid job. Mothers reported receiving a greater number of forms of governmental assistance. There were no statistically significant differences in either of the measures of alcohol use problems. Similar proportions reported having multiple sex partners in the past 3 months, but proportion condom use during the past 3 months was significantly lower among young mothers. Similar proportions of women tested positive for a bacterial STI. However, 24.1 % of young mothers as compared to 16.6 % of non-parenting women tested positive for T. vaginalis (p = 0.083). Table 3 compares alcohol use and HIV/STI risk outcomes among mothers, stratified by lowest and highest tertiles of parenting satisfaction and parenting self-efficacy, relative to young non-parenting women. Mothers defined as having the highest level of parenting satisfaction appeared to have lower total AUDIT scores, although the association only approached statistical significance (p = 0.050). Mothers defined as having the lowest level of parenting satisfaction were significantly more likely to report having multiple sex partners. Mothers defined as having the lowest parenting satisfaction and mothers categorized as having the lowest and highest parenting selfefficacy reported significantly lower proportion condom use. Mothers categorized as having the lowest parenting satisfaction were significantly more likely to be infected with T. vaginalis. None of the other outcomes of interest was observed to significantly differ by highest or lowest levels of parenting satisfaction or self-efficacy relative to non-parenting women.
Discussion
The purpose of this study was to investigate alcohol use problems and HIV/STI risk among mothers in relation to two specific coping resources, parenting satisfaction and parenting self-efficacy. A broad literature has shown that mastery and self-esteem encourage attempts at active problem-solving and are related to more successful adjustment to stressful events, emotional well-being and mental and physical health [25] . We, therefore, hypothesized that the two domains of parenting sense of competence, parenting satisfaction and parenting self-efficacy, would be inversely associated with the negative coping behaviors of alcohol use problems and sexual risk among young adult African American mothers. We observed partial support for these hypotheses.
Among analyses conducted exclusively among young mothers, we found that greater parenting satisfaction was inversely associated with overall stress, alcohol use problems and HIV/STI risk. This study extends previous research examining parenting self-perceptions in relation to parenting behavior, maternal mental health outcomes and child outcomes [28] . The findings suggest that cognitions about the parenting role are associated, although not necessarily causally, to problem alcohol use, sexual risk behavior and biologically-confirmed STIs. Previous research has shown that parenting self-perceptions have direct effects on maternal depression [37] and mediate relationships between factors such as social support and infant temperament and depressive symptomology [38, 39] . Given that alcohol use is associated with postpartum depression [40] and elevated depressive symptoms are associated with increased engagement in sexual risk behaviors among young African American women [41] , higher levels of depressive symptoms may help explain the observed relationships between parenting satisfaction and the outcomes examined. Alternatively, relationships between parenting satisfaction, alcohol use and HIV/STI risk may be explained by partner and partnership factors [34, 42] .
Greater understanding about the nature of the relationship between parenting satisfaction and alcohol use problems and HIV/STI risk may be useful in preventing adverse outcomes among young mothers and their children. Parenting satisfaction has been found to be associated with parenting quality, parenting style, child behavior problems and risk for child maltreatment [30, 43] . Alcohol use problems are also associated with significant adverse outcomes among children. In addition, maternal STIs, including HIV, and alcohol use problems could affect future pregnancy and infant health outcomes. Thus, additional research on parenting satisfaction and alcohol use and HIV/STI risk is warranted. In particular, longitudinal studies may be useful for understanding temporal changes in relation to each of these factors. In addition, studies identifying factors associated with greater parenting satisfaction among young mothers and pathways through which parenting satisfaction may be related to negative coping behaviors may be useful for targeting interventions and improving parenting and health outcomes among young mothers and their families.
We did not find support for our hypothesis regarding parenting self-efficacy, which was not associated with overall stress or any of the outcomes examined among mothers. Several possible explanations may explain these findings. First, despite theoretical reasoning, there may truly be no association between parenting self-efficacy and the outcomes examined. Alternatively, the adapted scale items may not have adequately reflected the coping-related dimension we intended to measure. Parenting self-efficacy is mainly concerned with mothers' perceived ability to respond to and problem solve around the needs of children. Lack of association with overall stress and alcohol-related and HIV/STI risk outcomes among mothers could also be due to competing stressors which loom larger than the demands of caretaking and attending to child needs. In addition, our ability to detect differences by parenting selfefficacy may have been reduced given that participants were selected to participate in the trial based, in part, on their alcohol use and sexual risk behavior. However, participant eligibility criteria did not prevent our ability to detect differences by parenting satisfaction. Though limited, prior research has shown elevated levels of alcohol use and HIV/STI risk among adolescent mothers. In contrast to some other studies [8] , we detected no significant differences between mothers and non-parenting women in terms of problematic alcohol use. This finding may be attributable to our high-risk sample whereas other studies compared young mothers to general population samples [8] . Our finding that proportion condom use was significantly lower among young mothers stands in contrast to only other study, to our knowledge, which directly examined condom use among young postpartum mothers relative to non-parenting young women and observed no association [44] . However, our study corroborates others reporting low condom use among adolescent mothers and lower condom use among young pregnant women relative to similarly-aged non-pregnant women [9] .
We did not find that parenting self-efficacy differentiated alcohol use problems and HIV/STI risk outcomes among mothers relative to non-parenting women. Condom use was lower among mothers with the lowest and highest levels of parenting self-efficacy relative to non-parenting women; we assume this was due to the lack of observed association between parenting self-efficacy and the outcomes of interest. Comparing non-parenting women to mothers categorized as having the lowest and highest levels of parenting satisfaction, we found that mothers categorized as having the highest parenting satisfaction had fewer alcohol use problems. We also observed that mothers categorized as having the lowest parenting satisfaction reported greater levels of sexual risk behavior and were more likely to be infected with T. vaginalis. These findings suggest that young adult African American mothers do not have uniform risk for adverse alcohol-related and sexual health outcomes. Satisfaction with the maternal role appears to differentiate young mothers from their high-risk non-parenting peers in terms of alcohol use problems, sexual risk behavior and STI prevalence. Although consistent with cognitive models of stress and coping, which posit that coping resources reduce the impact of stressors on health, even if the observed associations between parenting satisfaction and negative coping behaviors are not causally related, interventions which aim to reduce alcohol-related and HIV/STI risk among high-risk young mothers may produce secondary benefits in parenting selfperceptions and downstream benefits in terms of parenting behavior and child outcomes.
The limitations of this study should be noted. First, participants in this study were young adult African American women participating in an HIV/STI prevention trial. Thus, the findings may not be generalizable to other young African American women or other populations of young adult women. However, particular strengths of the study include its community-based recruitment procedures, high participation rate, and focus on a particularly high-risk population. In addition, this study relied on cross-sectional data. Thus, the directionality of the effects cannot be determined. However, our analyses were informed by empirical evidence and a conceptual framework developed a priori. Another limitation is that all of the outcomes except STIs, which were laboratory-confirmed, were selfreported. Socially desirable responding may have reduced our ability to detect differences in some of the outcomes. Finally, given limited evidence regarding factors related to parenting sense of competence among young mothers [34] and the exploratory nature of this study, our analyses did not adjust for factors which may confound the associations of interest. Therefore, the findings do not reflect independent associations between parenting perceptions and problem alcohol use and HIV/STI risk. Nevertheless, the study presents novel findings, which may generate new research directions. This study also has a number of important strengths. Namely, it adds to the limited evidence about alcohol use and HIV/STI risk among young mothers. It also extends the literature base on parenting self-perceptions and maternal outcomes to alcohol use and HIV/STI risk. Use of biologically-confirmed STIs is another particular study strength.
Young adult African American women are at marked risk for HIV/STIs [1, 2] . Risk is even greater among young African American women who use alcohol [6, 7] . Previous research has shown elevated levels of alcohol use and HIV/ STI risk among young mothers [8, 9] . Alcohol use problems and STI prevalence were not uniformly higher among young adult African American mothers in this study. Notably, however, mothers reported lower condom use than their non-parenting peers. Greater alcohol-related and HIV/STI risk was observed among mothers with lower parenting satisfaction. Thus, this study identified young adult African American mothers with low parenting satisfaction as a particularly high-risk sub-population in need of alcohol and HIV/STI prevention and risk reduction services. Future research should confirm these findings. Studies to identify factors which foster greater parenting satisfaction among young mothers and help explain the nature of the relationship between parenting satisfaction and alcohol use problems and HIV/STI risk may help to improve young African American mothers' perceptions of parental competence and satisfaction and be useful for improving multiple maternal and child health outcomes.
